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This article uses the Atlanta BeltLine (BeltLine) as a case study to examine 31 the relationship of distance and other factors to public support for urban 32 redevelopment projects. The BeltLine is a large, multibillion-dollar urban 33 redevelopment project centered in Atlanta, Georgia. The core purpose of the project 34 is to transform 22 miles of historic railroad corridors into pedestrian-friendly rail 35 transit, multi-use trails, parks, and affordable housing. The BeltLine is currently one 36 of the largest urban redevelopment and mobility projects in the United States and its 37
On the other hand, support for the BeltLine could be hampered by projects 1 aiming to increase housing supply and affordable housing in particular. According 2 to Atlanta BeltLine, Inc. (ABI), the BeltLine project aims to create 28,000 new 3 housing units, 5,600 of which as affordable housing, over twenty-five years (Atlanta 4 BeltLine Inc., 2013). Under the homevoter hypothesis, homeowners near the 5
BeltLine's affordable housing may oppose the project because a greater housing 6 supply would be harmful to their property values. However, while some previous 7 studies confirm the negative effect of affordable housing projects (Santiago, Galster, 8 & Tatian, 2001 ), the direction of the external neighborhood effect is still under debate 9 (Deng, 2011) . 10 Further, a common redevelopment tool, Tax Increment Financing (TIF), may 11 be another important factor affecting support and the role of distance. TIF allows 12 local governments to fund particular projects with the future growth in property taxes 13 -the increment -created by the project itself. Mainly funded by TIF, the BeltLine 14 will essentially pay for itself by the property tax increment collected in the Tax 15 Allocation District (TAD) over the next 25 years. By reserving that increment for 16 servicing the debt incurred to implement the BeltLine, however, the TIF blocks the 17 use of future tax revenue growth for other categories, especially public education, for 18 a period of 25 years (Brueckner, 2001 ). In the U.S., local governments provide 19 nearly half of public school system revenue, and 66 percent of local revenue derives project. To mitigate a social desirability bias (Krumpal, 2013) and BeltLine-related 21 response bias, the invitation letter indicated that it was an opinion survey for Atlanta 22 area residents on the topic of "housing, green space, and transportation." A random Statistical Area in terms of household size, income, housing tenure, and commute 6 times, although our sample is older and more educated than metro averages. The 7 spatial distribution of all 946 respondents can be shown in Figure 2 , and the 8 descriptive statistics of key variables are summarized in Table 1 The Support for BeltLine variable captures respondents' responses to the 18 question "Do you think that the BeltLine project is a good or a bad idea?" The 19 survey presented five response options: "It is definitely a good idea," "It is more good 20 than bad," "It is more bad than good," "It is definitely a bad idea," and "I need more 21 information to decide." Table 1 reports statistics for Support for BeltLine after  22 coding along a -2 to 2 scale (i.e., -2 represents "definitely a bad idea", 2 represents 23 "definitely a good idea"). 18 Another critical issue regarding distance is whether the respondent is inside 3 the ring or "donut" of the BeltLine. The role of distance inside the donut is mixed, 4 because moving away from one side of the BeltLine means moving closer to the other 5 side. Thus, the influence of distance for this group of respondents is expected to be 6 smaller than for those outside the ring. The sample size of this group, however, 7 might be too small to affect the overall result. Only seven (out of 459) respondents 8 with actual addresses reside within the donut. After including all missing-address 9 respondents that are in zip codes adjacent to BeltLine TAD, the total possible "donut 10 hole" respondents are only 20 (out of 854). For the simplicity of interpretation, the 11 distance to the BeltLine TAD is logged. 12
The maps of jurisdictions (including the zip code maps, the boundary of the variables (e.g., household income, age, education, tenure) and u is the error term. 2
The kids variable represents the number of kids in the household, which is generated 3 from the survey question about household size. For a household with three or more 4 members, kids is defined as the household size minus two. For a household size of 5 two or less, kids is defined as zero. As mentioned previously, since lowering future 6 school quality could affect APS-wide property values, the jurisdiction dummy is 7 defined as being in City of Atlanta. The interaction term between jurisdiction and 8 kids is introduced to capture the additional concern of school quality for parents in 9
Atlanta. The dummy and interaction variables for renter are used to identify the 10 possibly different distance relationships for homeowners and for renters. If the 11 homevoter hypothesis holds, the distance coefficient should differ between 12 homeowners and renters (i.e., β6>0), because property value changes have different 13 meanings for these two groups. 14 In order to further explore the sources behind the BeltLine's public support, 15 the expected usage of BeltLine amenities are added into the model: 16
If the expected demand absorbs most of the significance of distance's role, the 20 household's intent to use rather than the property's accessibility is revealed to be the 21 main mechanism behind the distance coefficient. In that case, mechanisms related to 22 the value attached to the property are less important for residents' support. Two 23 variables, the expected frequencies of using BeltLine parks and of using BeltLine 24 transit once the BeltLine is completed as planned, are used here to represent the 1 individual demand for key BeltLine amenities. 2
These models identify the factors that help explain BeltLine support or the 3 degree to which the respondent thinks the major urban redevelopment project is a 4 good idea. These factors include various respondent characteristics like income, 5 education, and age, as well as property-related measures that influence support per the 6 homevoter hypothesis. Under that hypothesis, and assuming the BeltLine raises 7 home prices more for nearby homes, the distance coefficient should be negative. 8
Further, that should be true in a model conditional on other respondent characteristics, 9 because those are not capitalized into property values whereas location is. If renters 10 do not benefit from rising housing prices (e.g., Noonan, 2012), the homevoter 11 hypothesis predicts less support from renters (i.e., β6>0). 12
The negative correlation between Support and Distance (Spearman rank-order 13 ρ=-0.16) still leaves much variation in public support to be explained. The models 14 allow for other factors, beyond property value impacts, to also explain variation in As mentioned previously, only half of the respondents provided their 1 addresses. To expand the sample size and to avoid selection bias, this study 2 introduces four approaches to impute missing locations. First, zip code centroids are 3 used to represent the locations of these no-address respondents. This approach has 4 two significant shortcomings. To start, assigning missing-address respondents to zip 5 code centroids brings in measurement error. For zip codes containing large 6 non-residential areas, such as a large park or public facilities, using centroids may be 7 misleading even on average. Moreover, assigning all missing-address respondents to 8 zip code centroids eliminates the potential power of within-zip-code distances to 9 explain different support levels. Introduce this measurement error likely attenuates 10 the distance coefficients toward zero. 11
Second, instead of using simple geographic centroids of zip codes, 12 population-weighted centroids can be generated by overlapping the census block (i.e., 13 smaller than block groups) population map and zip code map. 2 This captures the 14 population distribution at the block level within each zip code area. This approach 15
should be more accurate than geographic centroids by taking the within-zip-code 16 population distribution into consideration. Population-weighted centroids can help 17 avoid the first shortcoming mentioned in the previous paragraph. This approach, 18 however, does not help mitigate the problem of eliminating the within-zip-code 19 explanatory power of distance, since all missing-address respondents in a given zip 20 code are still assigned to the same location. 21
The third approach imputes missing distances with all the available variables 22 in the dataset. In practice, the imputation approach first regresses valid distances on 23 all of the other variables (excluding Support for BeltLine in this case), and utilizes the 24 regression results to impute missing distances (Little, 1992) . This approach 1 generates a specific distance for each missing-address respondents, and thus 2 eliminates the problem of assigning many missing values to the same location. As a 3 result, the distance coefficient with this approach is expected to fit more precisely in 4 the main regression model than those with centroid-based approaches. 5
One concern about the imputation method is that the auxiliary regression 6 coefficients are directly applied to the imputation of missing distances, neglecting the 7 fact that regression estimates (i.e., imputed values) are distributions, not precisely 8 measured values. To fix this problem, this study introduces a multiple imputation 9 approach as the third approach to generating missing distances. The concept of 10 multiple imputation is similar to simple imputation except that it explicitly accounts 11 for the noise in the imputed values. Instead of using fitted values from the auxiliary 12 regression as if they were the measured value, multiple imputation takes a random 13 sample of imputed values based on the estimated coefficient distributions in the 14 imputation regression (Rubin, 1987 ). Each estimated distance is then used in the 15 main regression. After repeating this imputation-regression process multiple times, a 16 series of regression results is combined into a single set of results. In this study, the 17 imputation-regression process is repeated 100 times. 18
Finally, the fourth approach of filling missing distances applies a truncated 19 regression method to the multiple imputation process. One concern of the 20 imputation process is that the imputed distance might fall outside of the possible 21 range, given the restriction of zip code boundary. For each missing-address 22 respondent, the possible distance to the BeltLine TAD is bound by the shortest and 23 longest distance from the zip code to the BeltLine TAD. To add this restriction to 24 the multiple imputation process, this study introduces the truncated regression 25 method. By providing the lower and upper bounds for each missing distance, 1 truncated regression allows the multiple imputation process to generate imputed 2 distances that are within zip code boundaries. 3 Again, the imputation process is 3 repeated 100 times. 4
These four methods for generating missing distances allow the main 5 regression model to be estimated. The estimated coefficients of distance are then 6 compared with each other and with the estimator generated by including observations 7 with actual addresses only (i.e., listwise deletion). 8
The generation of jurisdiction variables is straightforward for respondents with 9 actual locations. Dummy variables are generated with GIS tools, based on whether 10 they are in the jurisdiction or not. It is a more complicated task for missing-address 11 respondents, since their actual locations are not known. In this study, the proportion 12 of zip code area within certain jurisdiction district is used to generate the value when 13 missing. For example, for missing-address respondents in a zip code that does not 14 intersect the BeltLine TAD, their In TAD jurisdiction variable is coded as zero. For a 15 zip code that is only partly inside the BeltLine TAD, the In TAD jurisdiction variable 16 is coded as the proportion of area overlapping the BeltLine TAD. This same 17 approach to jurisdictional variables is followed regardless of which distance 18 imputation method is used. 19 Table 2 Table 2 here] 14 15 16 The low p-values shown in the model diagnostics of Table 2 indicate that all 17 the models listed are statistically significant, as compared to the null models with no 18 predictors. The reported pseudo R-squared values are relatively low. However, it is 19 generally perceived that goodness of fit is not as important as statistical significance 20 of explanatory variables (Estrella, 1998; Wooldridge, 2002) . 21 The distance coefficient is negative and significant for all four imputation 22 methods, as well as the model without any imputation (column 0). impact of the BeltLine TIF will be eventually borne by all public schools in the city. 16 The amenity demand may rise with more children regardless of the jurisdiction, but 17 the concern over school quality impacts should be rising with more children only for 18 those in the APS jurisdiction. 19
Results
20
The interaction terms between jurisdictions and kids number generally support 20 the argument in the previous paragraph. The interaction terms between In Atlanta 21
and Kids show a strong and significant negative relationship to support. Holding all 22 the other variables constant, having one additional kid decreases the ordered log odds 23 of being in a higher level of support by 0.84 for respondents in City of Atlanta but not 24 otherwise. Further, the joint significance test for the two Kids-related variables 1 shows that they together are related to respondents' support of the BeltLine. 2
The two renter-related variables are not significant (individually or jointly) for 3 all models. Renters' support for the BeltLine is not significantly different from that 4 for homeowners. This result is unexpected in light of the homevoter hypothesis. 5
The homevoter hypothesis holds that property value increases are the main 6 mechanism behind the distance or proximity effect. In this case, renters would not 7 be as supportive of the BeltLine as homeowners at the same close distance, because 8 renters will suffer from the property value increase in terms of higher rents while 9 gaining no benefits from speculating on the as-yet unbuilt project. 10
The fact that renters in the sample do not favor the BeltLine less than 11 homeowners implicitly rejects the homevoter hypothesis. To further confirm this 12 result, a Chow test is introduced. By interacting the variable renter with all the other 13 explanatory variables in Table 2 To further identify the mechanism behind the role of distance, the second set 20 of models that includes expected use variables are introduced in this study. The 21 results are listed in Table 3 . Both restricted models (without expected use) and 22 unrestricted models are listed in Table 3 , for comparison purposes. Because the 23 results from different imputation methods are so similar to each other, the comparison 24 in Table 3 focuses on specifications using only multiple imputation with truncated 1 regressions. 2 Table 3 here] 3
[Insert
The expected use variables are strongly significant in the unrestricted model. 4
Also, the distance coefficient fades after including expected use. This result 5
suggests that the main mechanism behind distance's role is the future accessibility to 6 and expected use of BeltLine amenities. Homevoters should support a BeltLine that 7 raises their property values, an effect related to property distance (see Immergluck, 8 2009), regardless of the tastes or expectations of the property's current resident. Yet 9 Table 3 indicates that it is the current resident's expected use of the BeltLine that 10 drives support, rather than the property's proximity to the BeltLine. There are 11 several explanations for this surprising result. First, the logged distance to the 12 BeltLine TAD might not be a good proxy to the price gradient caused by the project. 13
Given that the BeltLine is a mixed project that includes green space, transit, and 14 affordable housing, the price gradient might not be as straightforward as a function of arguable. One argument is that these distant responses are just random noise, which 25
should not affect the estimates. Another argument is that these distant respondents 1 only respond because they care about the BeltLine, even though they are not really 2 affected or should otherwise be excluded from the study. In this case, the support 3 from these distant observations in the sample are expected to be "too high" compared 4 to the population. This self-selection problem would result in underestimating the 5 distance effect, because the support in distant areas is not as low as it should be. In 6 sum, the measurement error caused by including excessively distant respondents 7 either does not affect the estimators or gives us lower-bound estimates, depending on 8 how the measurement error is interpreted. 9
Another measurement error issue comes from missing addresses. Half of the 10 respondents opted not to provide their addresses when asked if they want to receive 11 the final report of the survey. This missing-address issue is not random, because 12 respondents who decline to receive the report are likely to care less about the topic 13 and be less supportive of the BeltLine. Therefore, dropping less-supportive 14 observations may bias the estimated distance coefficient toward zero, since the effect 15 is diluted. This bias is not evident in the results. The four approaches to impute 16 these missing addresses are not perfect, but offer advantages in terms of avoiding bias 17 while conservatively allowing for additional error in the imputation. 18 Measurement error in the Kids variable also needs mentioning. First, using a 19 categorical family size question to infer the number of kids creates error. Again, this 20 error in independent variable is expected to increase standard error and biases the 21 estimator toward zero. Second, not having information on the age of the kids is 22 another limitation of the study. For respondents with older kids, having kids should 23 not affect the distance coefficient, since they care less about the potential influence of 24 the BeltLine on school expenditures. This could attenuate the estimated Kids 25
